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(57)Abstract: 

PURPOSE: To produce a soft magnetic alloy compacted body in which, in a soft 
magnetic material, a sintering process for powder can be finished in a short time 
at a high temp, rising rate, and combinedly having high compacting density and 
good soft magnetic properties. 

CONSTITUTION: This compacted body is the one in which, in a granulated body 
essentially consisting of an amorphous alloy contg. Fe and B and further contg. 
one or more kinds of elements selected from Ti, Zr, Hf, V, Nb, Ta, Mo and W, temp, 
is raised at a rate of £40° C/ min, and sintering is executed by a discharge plasma 
sintering method. Moreover, a method for producing the compacted body in which, 
in the granulated body essentially consisting of the amorphous alloy having the 
same compsn., temp, is raised at a rate of >40° C/min, and sintering is executed 
by a discharge plasma sintering method is provided. 
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mmt & y y , »tti=££&#AmB*tt 

#i=»#5i**aMw«fc*. c<o$s*, tteift&r«ift 

Ml«:iSl»t4 0 0-»7 5 0°C<Dl£l^SM&3*f*1? 
««Wttl=3BIMi*ai**JSi:^tt«3 0 nmfilT©«Wi 

<tiM»st*«iJi (bcc«it) aaAtte&fcfc-rtifi 

a^«S:t* ? T-#So BtH«ICA 1 . Si. C. P«ft 

^aa»j*s*i: L-c-tticffl^&tiTfcy, ztizn 

14<D£fc£»Sfctf>|Cl4 5 0 0 - 6 5 0°CCD«5Hfr*<fc y 

[0 0 2 4] *i/S#J 1-4, 9-1 2(D&&0>tm&tt 

»J*tt©Kl*Z r, H f a>ur*tfr£^t;&®fr$>5. 

Z r. H f l4-e<D-«B£te«>ffl»!^g4 A- 6 A 
J£7£35<D5*>, T i, V.Nb,Ta,Mo,Wtlftt4 
C<7>1§£\ B0>ai40. 5- 1 01?% 
; oL<l*S^T^#t?li^l4, Bfl)I$0.5~18lS 
t f * C 1 1= J: y AK»J!K««»« Ctfr 

*3fel4F elcHi§L'JfC^7ciRT?a&-5 
Zr.Hf *B»***Ctl=J:or««*/h*<"r« 
;ti<tt«. fill*., Z r . H f a>@ig«£S8HittS&*r 

T?snB-r-sci:fr-r-#, c*vi=j:y«i^*ffl8SiiLr^-a> 
T?fey, wcoftK Bfl>*3boi=«fcyjst^iWBa»#-c«i 
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i=*y. itfttt*<3t#$*v4*<, mtom&vsmzi ok 

[0025] Fe-M (=Zr.Hf) Ifl)7*Jl/77X 

*a-c-«isjnb-r -s - £ -eMSBSSiiiisja 

£#£C±:A<-t?#SC±:l*, aMS!^*,*,* 1 980$ 
IC, TCONFERENCE ON METALLIC SCIENCE AND TECHNOLGY 
BUDAPEST j (DI2 1 7l~f22 1 MI-fcL*TJg8 L, 

htziti e>*iS. 

[ O O 2 6 ] ffljfcfllj 1-16 l=SEfi£CD#BIS8<D *Wig14^& 
Icfclf-SF e fc&LM*, Fe,Co,Ni(0$ 

^rftii, 9 3JSiF%mT-efe4<, c*u*, c+ie,a># 
WQ*<9 3Jl^-%^ffl7lSi:Sl>2^A<^P>^«i:t^ = 

li, 7 5Jl^%Ja±T?ib-i>Ci:A<J:y»*Lt^o lflJ3t0>J 
9- 1 6(DH!l!a>|R«14£!fclcfc^TI;i:, Cufc«fctfC 
*ie>i:l^lBl7c^(DA g. A u HizP d, P t fc^tfB i 
0> ^ % *>Stf *ifc'>fc < 4: 1 mZtzl* 2 SJiL±(D7c 
3I£4. 5JS^%J*AT^t?Ci:^»^ LIV, C;ftibCD7c 

sscd asanas o. 2ig^%£y'>fci^iiijfecD8&fligi 
8i=* y@ttf=«tfflsa^it$^-S)C tjs^stu < 
^sisa^iif^cticfeysK^iRiiL. t&ftass 
®mtf%*ft±Tz>tz»b. mmm 9 ~ 1 6ic^-rj:oic 

2-4. sn^t-r-sct-es »j£&s£fc£y*# 

< L < 1 1, -5 d t A<-C # * <J> 
t?, fclfiitiMl 7 IC^-TO. 2-4. SlSlF-HCO^QlC-r 
«.Ct3i<«kyj(f^LL^ 

[0 0 2 7] CtLP.COjcmOtf'lCtJLNTtC u I* 

*#i-*r$)-efc&„ Cu, PdH<D^Jjnir«i:y. 
«ss^sa^s8fi»#fj*icj:yai]SL.^«tc?,, 

Cu, Pd^£jS*QL.fc^$«>tiSiMb&£l*, SsaoLfc 
MI£5cS<7)^Jnic«fey^Mffl*fl)$i/ilt^t.^ 
«A<«f til L 3 < o fc c: t l-EHf -5 £ # A. £ *t* . 

[oo2 8] ?j*-tt#AjiiB*<iftaib-r«tt 
^, sp#Mic$gfi<bL^ru«i##£&£CT*i9-fc 
-sfctoic m^*n>mmttmmm^mmttj:i> 



£-tlf.6&e>lS. fl»!ffljSSSa>«l!iSHbA<ffijt$*iS<0 
T% #iSSaA<^#^^l*. Cu. P d 3?<Z>5uSsil* 
0. 2 Il^%«fcy $-t*-Tt,&L^ 
F e lC*fr-f £B5§I£*<§ L < i£L^7C^T-&* C u CD® 

0&#4<£C. 2E&H«A<*i$-£fcaflgft>!><<fcygie 
6*U iimacD1»«blc^rSfc<B£#iL 

b+v-So j«i±«)ffijSA^e>. c u&i;-f-(Dratti7c^, p 

d. P t J^<&7cS£^fc$NllbSgS(£T3l*-57£fgl= 
[O O 2 9] MfiJt^J 5 - 8 , 13-1 6<£>tfc58te£#lC 

*j^r^sMffl^»^-r<-r*fc«)icii. jtARwdttt 

$*1-*N b *5J:tfB£^ifri£$>S;!)<&a o Ti, V, T 

a. Mo, WlilM b km^&$tl&t}<S3&1}<. C^x^cDtE; 
^(D^-CtV, N b, i3<fcL£M o li, ^bffcKD^JjicflSiaiA* 

tt«fi*l>h*<, «JEB*l=fi»«E*S*y*<»&*t*. «fc 
z r , h f i=tt*LT#aR»*tta>»-ei***«>-e» 

*BJ«<5IJ6~8, 1 3-1 6<D«»14**-CI4B(DGSli 

[0030] ia±, **Wfl>«t«ttt*«:lc#*H<6^* 

l^TC^I. Zn.Cd.Ga. I n.Ge.Sn.Pb.As.S 

b. B i . S e. T e , L i.Be.Mg.Ca.S r,Ba| 

h. n. o. s&0)*F5!mtfi> : F®Mtoiz-o^xitf i fi 

[0031] fiffi'&iafi£<DIS{»t95S*ffl©L*:'S:&l*c: 
insai a&^i^i*0 3ic^-r^7X-7«!gsiaa)J:Ta) 

■Ki/^2, 3<7>HlcSAL, ^-V>/«1 3<Df«ig|3$Kffi 
^l^r^ttt,!^ /<>=FZ. 3T-±T^CBE*$JJDK. 
TfiE^-T f^B#lc, filJxlSH 2 «k 9 J^/^UX® 

7^lB«iSlct5lNTI4. jfi«S3!flCJ:yBS»ia5R*m3£ 

cnic.ty^toisti-LfciayaJSfiicjac^^-e^ 

[0 0 3 2] «feoT, ^SK(0Jl*4t»^(D'>^< t*- 
»l=ttM«att££tf*-&S*la!B#l=«att«fc«:Mb 
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tt-SPlZS O nmfclT. <fc y L < 143 0 n 

[0 0 3 3] jfclc. MIIUftttlB«AKLt=n(«U»« 
(»«*) ££fflLT|fc«8i4$fcIISS#£S!lif-f 

[0 0 3 4] $&ifii'8gjg£J&j£-f 61-14. S i02> Z r 
0 2 . T i 02&£a<MM6IMfe*«tift-*-«7c*fc7JI'=i 

S-tt«C&f=J;yfT3. c<D«lSfcJ:y. -y-^s^Q^ 
*-^-fl)I*©a- r-f >y*JS»»5S0>aiBlcJa- 

fc\ ca>a-T-<>^<Ofl:*l458fS*lc58»S-&^7;u 
*tt*t»a©J:?l:M?7X7ilSSi:j;yE«L 

[0035] ca>»«rf7X-7««sfe[cj:y, mt«tt«&«e 

So C<B»H«Sat§f4 iP^iigai|iaS3 0nmJaiT<7)1» 
**3|lfctMMblDli, IMMtttfc«lM*b c c«j£CDF 

e £±<*t Lf=««aea«*<a* Lxmm-r «#*tto> 

CIMtdDa*-' r-f I4 5 0 0~6 0 O e CViS?X\Z 

mtLTmthZH&Zttf-QZ&o *f=. S i O2(0«6 

[0 0 3 6] Ja±<DJ:5fc«8i£fcofc0E$i*l4b c c 
F e LfcttMfflSafctftfai LTl**© 



C<Offffi{*£«ft'\'y K«37i Lt, fc*LM4, h7 
>X(Da7tLt. SI-I4, /^xt- *<D»ftt^<&* 
3<E«l«»ai:Urit<a>H-<-*CtAt'(»*» ttJfcttlc 
tt^T«*tfctttt®««»a$»*C fctfT?**. 
[0 0 3 7] 

[SISSM FeiZrtB £Brao>l&jfti::S6' LfcflM* 

is<©y x^6>iattL-c3Si^-r*js«:3a5*afei=«fcy f e 

-z r-BtK*>#aRft*8*£ttfe. c*ito-! *-5 

;U$fflt>"C^a*-et»»-r4Ci:-e, Fe-Zr-Blfl) 

5 3~1 5 0 jUm<7>i<D£S&JLT&<DXglCjg&|»;K 
tLTffifflL7ic «3g«)ftrlB«l*«»**WC«©y-f 
X©rt»K/\> K^I/AtJBl,»t*aLfc«, El MZTjk 
1 OrtSBlc&iSU ^t>/\*fl)rtfi|i*ixio-3 
P a <»f|HSl"e±TC7>/<>^ 2 , 3 "C JjnEE-f t, 

tz a /axjR^I4E12lC^-r«fc3(-1 8/<JUXKLfctt 
X 2 /lU/Xttit-f U 1^4700-4800 

A<Dmmxmn^^ta^Ltzo 

[0 0 3 8] H3l=C«>.*:3&iMt?5X-*JlliMllX* 

0 omp a «^it«:tttt-T*fta^&Mttaa$T*im£ 

@5 14 400-60 0°C<Dm^)MiS.lzm 5 0°C/#-C# 
aLfc»fl!>*l»ffl*0*Py?AfcjftU E!6l4gil&(C 
«MS*fTofc»0)tt»fl!>iMl«*-r. IM*ME«:4 0~ 
5 0°e/#t?Jt^U 4 0 0~6 0 0°C<»Sl$Si£fil-iI 

ffidai) 14. anj»t— ^i=«k-6*n!!ft^«fey tWffi-ciE 

*<ft»i&M»bl=»**Cfcj&<-C#*U<. 1*3 0 0 

%/&a*aiU7a!>tttt£qrtt-ea«. an 14, 2 ~ 

1 o o°c/»-e»;S*-a"c. ass 5 o-c-e&asaF-t+fc 

»<»IW4»*tW«>iB«IEfc*«r. C(D^SA^e>. fit 
a^7X^j£l=«fcSiQfSftXI4, 1 0 0°C/«-0)Siig^^ 

[0 0 3 9] 08ICF e90Z r 7B3fc£*8fi!ta>2l^!Ea 
Id^ii(DDSCiiS (Differential scanning calo 
rietneter : 3*2£Slft&MSI=<fc«tta) B9I=H 
ISii^O TMAitS (Thermo Mechanical Analysis 

T}ltZ<Dmgiit&§LT!&m<&Mlz#VXl*&Ztii<t> 

c<»j:5i=#aR3i<«a<tr*»i=iBftr*ttfl: 
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se&£ mm lx mitrfm? -s c t itummit-t ztztbiz 

[0 0 4 0] HI 01*, ttS^XVjgifcS&^ffll^-CH 

£*-T. SI$§;Sg<B-tJ|l::#Lv KSgcDj3^t*Wb 
hiCi^W^, 6 0 0MPafl)E*TI:fcV 

T««J9 0%JiL±<D?Sl^»®Jg$^«,f = «)lCl*, $54 5 
OtJiLtcDi&g («8iMt;a8Tx-5 0°c) xmSZTZ 

-ttiit. «fey<st^iaa (j54oot: t x -ioo°o 
■ztn®f£.<Dm&#2mz>zti><i>imv&% a 01 i 

i*, 4 o o~6 o o°CT?^iSSLfc^a>. m&Ltz-£-£<D 
4bSa«fcy«^Sfi (4 0 0fcJ:U:4 5 0 o C) t-shssl 

«a*<*#e>*i-cfcy , -e-^j: ynitjureMiaLfetm-c 
lib c cm^^^-rsi^e— t Vio>\Bimmmz> tixi^ 

0 1 2(St, 4 0 0°C, 4 5 0°C, 5 0 0°C, 6 0 0 

< ^ot®jSj!)<|o)± Lr^ < c ttfW *tr> 

[oo4i] 01 3 1*, mm^^x^m^M^mi^xm 
itmmLtz^o. m$£&m.t'&t>titz'*)K7tt<D-i oo 
Hzizt$ifz>&%}mm& (it*) &&it&mt> (h c > 

a>M«^*rET?fcS„ ^7X7^©E*ii6 0 0 

MP a, ^;SjSSl*iK)5 Ot/^-etTofc. 5fcl::0 1 2 
ICTF-Tcfc -51- b c c J&*g>b<|§ 5 0 0°ClsLt<D;£g 

X&ilSLfcimi-fclvCI*, 01 3lw^-rj:^lC3 O 

[0 0 4 2] 01 41^ 01 3lCijs-r/<M^#|3t#4£6 

5 0°c-r?gft«iiSLfc^a)S«E*fcJ:u:^flS**^-rc SI 
fc y . ^®;aaA<9; < te%>\z-oiixxm&$i.&mz'&vc l 

<&1t$mmz7jk-fji)l,t#$:ft&tz)sblzlt. 400-6 
0 0°CCOSS£Effl (&m-f;h.lf, $SiHblfB«i;£g£ T 
igSfijTt LfciS^lC, Tx- 1 0 0°CgT^T 

x+ioo °co>85H) T?48$£-t&ci:j!><M£L^ ;:«!:*< 

E&aMCfcofc, «fcy^ffig<D8iSH*£^Sf= 
#>|CI*. &$SSg£4 5 0~6 0 0°C, fill*), Tx-5 
0°CgT^Tx+1 0 0 t<fr&05A<<fcyff*l,lV 
[0 0 4 3] 01 5li, fltm^^XvJSJSJi^ffl^rH 

<b fiKJfc L tz B#<B , SSSSBS IZ It * HSjgg t m P> * 

;u?;Wtf>6 5 0°c^ja^l»<Z)®fi5*<7)g8^^^-r. SS® 

B#<DH*)li6 0 0MPa. 48$g;£fil*4 5 0°Ct?fro 
t=o 01 5^£>. 4 2 < t/»-e^LfcKi|i4c>:y ; t 1 0 

o^c/^tDS^iSS-e^LfcK^a)^, •ttv.feyt, 



&^m&x*m$SLtzum& y t^sK^s^ lti> 

ta^^TL^fc«)-C&-5i:ll^*iSo CcD^olc 

1^0)1*9 7%*<f#t>tlTl,^-oJo 
[0 0 4 4] 0 1 6li, F eQOZ rlBzte&mtfLaffin 
t»3R£ffll*T, j8^E*600~900MPa, & 
iSS;Sg4 5 0°C, 4 8 0°C. 5 5 0°C, !»$S&(D8fc4(aS 
;£g6 5 0°CTM Lfc#K*4(D, liS^OEA 

tamm* tafQffimss®. &g. *B**&gi:<DitiiH4£ 

^Lfct(D1?$.So Sffi^lcMLTIoC. 4 5 0 o C-CjSi!a 
LfciSi|4A<ftt,B<i&fQffi^®g4, 1 . 5 5TKl±«)l 
£*L. fiMffiS9 6.5%W±-C*&S„ 48 0 

°CT?^Lfrt(7)T-t,m»^fii$^L-C^So *?>l~. 

5 5 o°azxmmLtz*j<Diz. mmmit-i oohz^ 
iooo t\&iT&. 1 . 5 5 TJii±a>s*ifciasiffis:s 

g£*TU ffi^3t>9 7%0)fli^^L-CL>So 

ttistfcutf. ta«5amseg, fijbtsgiot[S)±-r-6ciA< 

OOMP aJil±-Cfcttloe, UtTSE Lfcffl*<BgH* 
-Cffig0>i6lMi.ffitt:£^€> C t6<-C#l»Ci A<BJ! t> fr-e 

0 OMP a J:y tiSt^li*. «"J^.lse, 3 O O M P a ~ 6 

o omp aG>mmiztsLfc-r&zt : bx&z>o mxit. m. 
ganst ^* x & o r t mtitzmsiftit ^ ees«: 
■^gt^gts^fc^a^tt^^-rsiE^^^Sfcto 
l*. ^fc, j:yfi*tfcBaa#tt$f#4fctf)i=i*, 600 

[O O 4 5] 

[«B^<DSbS] ^IttWLfc^olC^H^lcJ:^!^ F 
efc=fctfB££-.?K T i.Zr.Hf.V, Nb, 

T a , M o , W<£ y SSl^ ^iS 1 S)y.-tfl)7C^$#A>'C^f 

s #&m-£&o>®*iL& z mm zt? x^&&mxi&&-r s 
<dx. 5o°c /&iik±vm&2i£xmifc-rz>c£tfx 

^5a^$wrs«5«ai4^^ms(**<#f>^So ^fc, ^ 

[0 0 4 6] i»tt«a>jBBic«i«i«e»«3jS3&<fl»jie 
ztitz&mtzm^&teibits ftt>titz&.mw<»mmz 
s«-rsi»«$6j»«sic<fe y^<*o«Si)!»^< tcyiara* 

fiUgt-CO);ioi®35ti^A<'>^ < fcs. J; oTB;)aafi«iJfS-e 
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iag£T£U !!SjHblil«}&££Tx4: LfclS^I-, Tx 

-1 oot^T^Tx+i oo°cOTia^^iss-r§;aa 
mmx&m-r&ztx*. stitztzfam ^ssirst^ 

■So ^«S-r-5{K0)E*A<3 O OMP a &.±0)E.fi 

[BBSaffii*&S.03] 

*stgaco-#jcogwa&£3F^ti§T®0T-&So 
[Ei 2] 01 ic^-r^^xv^^s-e^^icEnsn 
■r s / oi>*nm&r*<D—m & ^-r 0 x & s> . 

-cfcSo 

[0 4] is^«»3R£y^ictfATS4*sg£7js-r0-c-& 

[0 5] 0 51*4 O 0~6 O 0°CO>mHfcfoWL\Zl&5 0°C 
L ^ES<OftiJ W&gCD ? P ^ 7 A £7*-t 0 T? 

So 

[06] 0a6[*El5lc*-r^ny^A$»lci!3tffiJT*3i 
BRKlSlSSS $ ft o rrSRODia^SS £ *"f0 X S . 
[07] 0 7[*#tj2~1 0 0°C/^^»S3F1±Tiafi5 

So 

[El 8] El8l=tF egoZ r7B3/«fSi!aj«a)m^l^a^ 
&jS»COD S CEB*g£jj*-f0-e&So 

[0 9] 0 9l*Fe9OZ r7B3^^SiiflJ$CD&;^^2MIS^£■ 
&j3?l?c9 T M A Effi 18 £ jj*-f0 X & S o 

[010] Ell OI4, &S^7X^«siaa$ffl^TlHb 

5F-rEn?&s, 

[El 1 1 ] El 1 1 I*, 4 O 0-6 O 0°CC?g|liSL.*:B# 

©usssjj^Ei^a&So 



[EI1 2] Ell 2 (A) 14, 4 0 0tt^7X7SeL 

T»iiLfci«ait£fcEffi{«m©£Btt»5Ji, eh 

2 (B) 1*4 S 0°C-C-^XV'Jlt^L-ClijtLfc«eJ814 
£&E&i*iimcD&JgMt&¥K. Ell 2 (C) 1*5 0 0 

°cx*zr?x^ mm Lxmm.L fciwstt^fciE ffi<*&*4co 
*mm?jk. eh 2 (d) i4 6oo°c-c?^x^&$s 

So 

[Ell 3] Ell 314, JSm^^Xv^jS^ffl^TB^ 

titr*Ltz&f<D. m& i &m.tme>*itz'Oi,<7#<D 1 ooh 

zlcfeitSHSasa* (K •) -JSJllHMM] (He) CD 
M^^^TEI^feSo 
[Ell 4] 01 414, 01 3lC*t*/<JU9 #St**£6 5 

0 o c-t?s»fiis l fc^cosffi^fc j: £*-r 0 Tf & 

So 

[01 5] 01 514, atm^^xv^ijajt^fflL^TB^b 
)tJKLfcB#cD, !^ssa#icfeits^S)Sje<t»e.^fc/^u 

s. 

[016] 01 6i4, m < mzf^x^t&$&}£$mi*xmit 
mr*Ltzmo>. %tmmzt$vz>E.*>tftt>titzJ<)i><7tt 

Eat*£**ffig, ffi*f®scoM^$^-r0-t?&So 

[»#0!>lftW3 

a tt*??x-?«iMm 

1 y-c 
2, 3 

4. 5 ft* 
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1 1 £32 

1 2 ii 
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